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(57) Abstract: A catalyst composition, which comprises a perovskite-type composite oxide represented by the general formula (1): 
Ai. x A* x B 1 . (y+z) B' y N z 0 3 [wherein A represents at least one element selected from alkaline earth metals, A' represents at least one 
element selected from rare earth elements, B represents at least one element selected from Ti, Zr and Hf, B' represents at least one 
element selected from transition elements (exclusive of rare earth elements, Ti, Zr, Hf, Rh and Pt) and Al, N represents at least one 
element of Rh and/or Pt, x represents an atomic ratio in the numerical value range of 0 ^ x ^ 0.4, y represents an atomic ratio in the 
numerical value range of 0 ^ y < 0.5, and z represents an atomic ratio in the numerical value range of 0 < z ^ 0.5, with the proviso 
that x represents 0 when N represents only Pt]. The above catalyst composition allows the prevention of the decrease of its activity 
owing to the particle growth of Rh or Pt, and thus can exhibit excellent catalytic performance capabilities for a long period of time. 
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fflllfets 58 V t> I±7kmWL 4 . 1 2 g (R h^* : 5. 0.0 11% 
0. 0 0 2 ^E;i/) £.jJD;U M^T^iJ^T 1 B#P^m# bfeo 

s t^rcT, 8 0 o°c\ 2<mmmmm (mm) £*f&v^ c a 0 .. B5 Mg 

o. 05 Ti 0 . )8 Rh 0 ; 02 Oj<p^a h^m^u 7 7,13 4 h m&.-&WLfc 
M (Rhtti : 1 . 5 1 fiS%) ©ISe*&5fe 13. 3g$Hfco 

a 0 . 9 5 M g 0 . 05 Ti 0 . 98 Rh 

^JE^J 1 3 

(S r T i o. 6V A 1 o. 28 Rh 0 . 05 O 3 ©Mit) 
XfD>f ^A^fvro^^i'F 20. 6g (0. lOOfJl/) 

15 f^>^V7D^^i/h* 19. Og (0. 0 6 7 iJl/) 

T )\y K - £ A V 7" D ft * is K 5. 7g(0. 0 2 8 ^^) 

±S3©^^*s 5 0 0 mL§i®Al77^nt|)Dt^ ^ #S #!l 1 HO # (3 

iibfc^ fi^^n v t> i±7kmm 10. 2 9 g (r h^a : 5 . 0 0 mm% 
x m^*p 8 0 o°c, 2 mmmmm (mm) &*t&i^ s r t i 0 . 67 

A 1 o. 28 Rh 0 . 05 O 3 ^^^RhM^D7^*^ hmW.&M<tW) (R 
h^*f*:2. 8 511%) ©W*n..5g§ifeo 

Cl©«&^(i s X$gH]#f©^J!l N S r T i 0. 6 7 A 1 0 . 2 8 R h 0. 05 

mmm 1 4 
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25 



30 



( S r o . 9 5 L a o . 05 Zr 0 . 57 T i 0 . 3 e ^ h 0f 05 O 3 ©Mia) 



^ > # > ^ V7D#^^ K 

V )]/ U =. f ^ V-7 D # K 

3=- ^ > -f h* 



19. 6 g ( 0 . 095^E;i/) 

1 . 6g ( 0 . 0.0 5 ^E;V) 

18. 7 g (0. 0 5 7 fjl/) 

10. 8g (0. 0 3 8 ^JH 



±13©^^^s 5 0 0 mL^a©^LjS7^X^{3jjnx., 



y 1 1 mmiz 



mmLtcW:, mmu w atm^ 1 o . 2 9 g (Rhti : 5. 00 



/o 



0. 0 0 5^E;i/) ^j)Di, iSTl:^ 1 B$5§Jfff bfc 



10 , t^^nts 8oo°c, 2 m mm mm a&f$)% ft tii sr 0 . 95 La 

0 .o 5 Zr 0 , 57 Ti 0 , 38 Rh 0 . 05 O 3 iP^5Rhtf ^D^A^f 



fbtJ (R h^m 



2.41 



C<D*&5fcf;^ X^H]*T©^ms S r o. 9 5 L a o . o 5 Z r o . 5 7 T i 



o. 38 Rh 0 . 0 5 O 3 fr & £ R h^*^n ^ £ h ^ 

mmm 1 5 

(SrZr 0 . 76 Fe 0 . 20 Rh 0 . 03 Ru 0 . 01 O 3 (DMM) 
X h D > ^ A 7< h^r^> 7° n h 26. 6 g (0. 1 OO^iV) 

34. Og (0. 0 7 6 ^/1/) 
6. 5g (0. 0 2 0 ffl/) 



±i2©££^£^ 5 0 0 mL§i©AJ|77^3{;iia^, 



|J 1 HMk: 



Ilbfcts fif^ o A 7k }g r£ 6 . 1 7 g (Rhti : 5 . 0 0 
0. 0 0 3 ^E;i/) &&UmW.)\s : r- ^ ATk^rt 2 . 1 lg (Rut 



0/ 

To 



8 0 



% 0. 0 0 l^M ^T^&^T l Bf F^ii# bfc 



m^X, 8 0 0 °C, 2 RfP^M3I (il&fiic) Zfttel^ SrZr 0 . 7 



Fe 0 . 20 Rh 0 . 03 Ru 0 . „ i O 3 £ & 5 R h^W^n ^ # M 
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mitm ( r h^mm. 1 . 4011%, Ru^mm : 0 . 4 6 mm%) com 
21.1 g zmtco • 

&:fcs Z.(Dm3i&, Xl^Oiff Og^, S r Z r 0. 7 6 F e o. 2 0 R h o. o 3 
Ru 0 . o^a^^ftSRh^^ny^A-f b -fti <D # — *g H *B 

HS£#J 1 6 

(BaZr 0 . 76 Fe 0 . ig Rh o , 95 O 3 0iI) 
^'j^A^ F^i/7 , Dt'L/-l> 3 1. 6 g ( 0 . 10 0t;i/) 

^;i/zi-^A^h^^rnifb-h 34. 0g (0. 076^;iO 

10 ft^ hJpi/7ni;i/- b 6. lg (0. 0l9t;i/) 

iitfe^ mmu w&fcmm 10. 2 9 g (r : 5 . 0 0 s*% 

0. 0 0 5^E;V) ^iDix ^STfc&^T l B#P^*t#b;ko 

15 N m^lZX, 1 0 0 0 °C\ 2 B$Hg#&M3I Sfr B a Z r 0 . 7 

6 F e 0 . 1 9 R h o. 0 5 O 3 £ & £ R hM^n 77 £ ^ h M^iHb% ( 

r h^#* : 1 . 9 0 mm%) con&mM 26. ogsnto 

&*>\ X ££ HI *f © jjg ^ N BaZro.7eFeo.19Rho.os 

20 & £ £ #fi£M£ tlfco 

HJEfll 1 7 
(CaTi 0 . 99 Rh 0 . 01 O 3 ©Siji) 

58 ^ # ;v a E9 zk in 23. 6g (0. loot;!/) 

ffifW* >*jg« (Ti^lO. 1 MM%) 47. 0 g (0. 0 9 9 € 

25 

±§B©j5K^^. 500 mLmm(D%my ^ ^ ^ K:;(jn;t x j!^-r^->7j<2 o o 
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l%At^V-^i2 0 0. 0 g (NaOHHTO. 5 0tJb *1 ^ ) 

^LT, H^.tife±t?ti§ 5 0 0 mLgi®Al7 7^^tJiDx.s 5l^n 
5 A7j<^rt 2 . 0 6 g ( R h^M : 5 . 0 0 M«% 0 . 0 0 1^E;V) i5 

^^ts Tk^MJET^&^T^S^H LT liu IE 0 ^ti^, 

s lli*pCt^ 8 0 0 °C N 2 (jI&EJg) £=fr&VK CaTi 0 . 99 

Rh 0 . 01 O 3 ip^^Rhtt^D7*XA^ h^itllrgHt^ (RhMi 
10 : 0 . 7 5 mm%) (Dffi&mJn 1 3. 4g$ifco 

X III HI #f © JH , C a T i 0. 99 R h 0 . 0 1 O 3 A*^& 

mmm 1 8 

15 (B a.Z r o. 90 R h 0 . io0 3 ©»iS) 

mm^ v v & 26. ig (0. 100 ^ji>) 

mm* * is ¥ )l Z2 -r> A ZlTklntJ 24. lg (0. 090^E;i/) 

±IB©fi£^^x 5 0 0 m L mm(D%m,7 ^ X u iztoz-s Jitt'f t>*2 0 0 
mL iCtftf^^^ U IT ?g 1^ 7k £ 1M Lfco &^T^ E'miMLfcl 0 
20 iXA-b'f V-^Sftl 9 2. Og (NaOHHTO. 4 8^E;i/H*g^) 

iS^&s Illt^ t}- > 7k t: + # £ 7k Ufeo 



€ LT, f# £ ti £: ft £fc #J & 5 0 0 mLmA(Dfim7^Xnl / zlmz.s ftl^n 
ATkmWL 2 0. 5 8 g (R h^* : 5 . 0 0 fi«% 0.010 
25 & £tFJi&-f ^">7jc 1 0 0 mL &1)Wz.X^ ifiTC^l^ijf bfeo 

, HM'Jf^T, 8 0 0 °C, 2S$Fli®l £*t&^ s BaZr 0 . 90 
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:3. 7 i mm%) (Dm&m* 2 7 . ig&a*fc«, 

**5x XSa@#r©*g^ N B a Z r 0. 9 0 R.h 0. 10 O 3 ^e>5&: 

'0 19 

(C a i. 02TI0. 9 5 ^ ^ 0. 05 

ij;Vy^A^V7"D#JryF 37. 1 g ( 0 . 10 2f;V) 

f^>^V7D^^^>F 27. Og ( 0. 095^&;i/) 

10 ±g3©^^^> 5 0 0 m l,mm.(D%m,7 5 X n HiJDitx HJfcfll 1 £: IHHk: 
lltf:^ mmn V ry ATk^M 10. 2 9 g (Rh^l : 5 . 0 0 M«% 
0 . 0 0 5 ^E;i/) ^iJDx.^ SSTtiJ^t 1 B#|fflifc# Lfeo 

s iMj^ilt, 8 0 0 °C. 2 BfP^^^S £?t&IK C a ! . o 2 T i 

15 o. 95 Rh 0 . o 5 0 3 + ^^&SRh^n^A>f h§!«<&&to«& (Rh 
M« : 3 . 6 9 11%) 13. 4g4l!feo 

£CD«&5fc8\ X |£ [U #r © f£ JJI . C a i . o 2 T i o. 9 5 R h o. o 5 O 3 + 

20 2 0 

£ ;i/ ^> ^ A V 7° D # dp ^> h* . 38. 2g(0. 10 5t;i/) 

^ * > >T V r D * i/ K 2. 7. 9g(0. 0 9 8 €;V) 

±s3©$g#£s 5 0 o mL§i©M777;3 i-inx^ l hmffi\z. 

25 ilbfe^ ^-ho^7>; >a^Wtt*»*8 . 4 8 g (P t^M : 4 

. 6 0 11% 0. 0 0 2 *j]QjL^ g.UTlZ&\,\X lmmm&vtzo 
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s t^ptts 7oo°c. immmmm ($&m) ^t&vk c a t . 0 5 t i 
o.98Pt„. 02 o us *^^p tti^o^^ hmm^mitm (p t 

^W* : 2 . 7 7 «*%) ©*i£i*fr5fc 13. 8 g £f#fc 0 

XH[I]#r©^j|| N C a a . 05 T i o. 98 P t o. 02 O 3 + 

mmm 2 1 

(sri.iTio.99Pto.01 0 3 + 6 (Dm&) 

7hD>f^A^V7D^ar^>F 2 2. 6 g (0. 1 1 O^jP) 

10 > 4 V 7 U Y 28. lg ( 0. 0 9 9 tM 

±SB©J55g#£s 5 0 OmLti0Al7773tliD^> H SE #| 1 £ m ffifc 
ffilbfcts ^-hn^7>^>6^i^7k^t4. 24g (PtM:4 
. 6 011% 0. 0 0 §iDi s ^STC^l^t lifljfjf lfe 0 

15 N tiipcts 8 o o °c, i mmmmm (mm) &tr s r i . , t i 0 
, 99 pt 0 . 01 o, + J ip^5Pt ^m^uy^t, 4 h mm.^m<h^j ( p t 
: i . o i mm.%) (Dm&m* 1 8 . ig$#fe 0 

3©|&^tt, X$||S#f ©|SJH N S r i. i T i o. 9 9 P t o. o i O 3+<y 

20 ^^stif^nfco 

nsg$i 2 2 

(B a i. o 2 T i o. 9 9 R h o. o i O 3 + ( j©Mji) 
^'J^A-fV/D^^^F 2 6. lg (0. 10 2^E;i/) 

f ^>^77D^^i/F 28. lg (0. 0 9 9 ^)1) 

25 ±§3©/3g#£^ 5 0 0 m L^M(D%my ? X ? izjmz., f£ M #1 1 h IsUt £ 

mm LfcW:, mmn vt? A?Kmm 2 . 0 6 g (r h^m : 5 . 0 0 mm% 

0.00 i^e;i/) ^Jn^s SSTi;*^t 1 mmMn Lfco 
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s i^cts i o o o °c, 2 b^rsimji ('mm) *n & b a x . 0 2 t 

i o. 99 Rh 0 . 01 0 3 + ^^^RhM^o7^ij^ h £1 « & {b $1 (R 
h^mm : 0 . 4 4-m«%) €>^;fc 2 2. 7g^f|f; 0 
5 X^Htff B a i. o 2 T i o. 9 9 R h o. o ! O 3 + 



^23 

( B a i . 25 T i 0. 9 5 P t 0i 0 5 O 3 + <s®i?3a) 
10 ffim^ U-^A 32. 7g (0. 12 5€^) 

>7kmm (ti^io. 1 wa%) 45. ig (0. 095^ 

±SB©^^^ N 5 0 OmL§t0^ft7 7X3{;i)Di^ m,J*>7k2 0 0 
15 a % ^3 -fe ^ V-^§f 2 0 0 . 0 g (NaOHHtO. 5 0^E;i/£*§^) 

d^7>^ > &&mm7kmw 21. 2 ig (pt : 4 . 6 0 mm% 0 

20 . 0 0 5 t jV) i5 J; t>'fl^-i' ^*>7j<l 0 OmL^iWit^ 1ST £ ;fe T 

. «M^(3T, 8 0 0 °C\ 2 BtF^Mat £fr&t^ Ba,. 25 Ti 

0. 95 Pt 0 . osOj^^^^Pt^^ny-^*^ hmtg.&M1bW (P t 
25 ^WS : 3 . 5 5 11%) 2 5. 8g^f|feo 

X |£ HI #r © |g N B a ! . 2 5 T i o. 9 5 P t o. o 5 O 3 + 



WO 2005/058490 



PCT/JP2004/019138 



36 

mmm 2 4 

(CaL0jZr0.9gPt0.02 O 3 + j©S!jS) 

ft ;i/ $/ A >f V D # dp K 16. 1 g ( 0 . 1 02t;i/) 

5 ^^l/a-^^vrD^^H 32. 1 g ( 0 . 098^;i/) 

±I3©$g#£n 5 0 0 m L SS©^Jg7 v ^ n (3iQx., #1 1 h Ir] If £ 

y=hns?7>5 >&&mM7}<.mm8 . 4 8 g (p : 4 

. 6011% 0. 0 0 2 ^;V) <&iPX. N ^ST^*V>T 1 fifWSlWiL/fco 
10 s «m*p£Tx 1 0 0 0 °C, 2 iFIMI &ff«ev^ Ca K02 Z 

r 0 . 9 8 pt 0 . 0J o 3 + 4 *^sp t^^^o^^ft^ hmm.-&mh%d (p 

t : 2 . 1 4 fl°/o) CD*S6*&5k 1 6 . 9 g £f&fc„ 

£©|&3fctt, X^m^fO^^x C a l o 2 Z r 0. 9 8 P t 0. 0 2 O 3 + 

15 it4iig?nfco 

^ss^y 2 5 

(Sr^iTicBsRho. o 5 0 3 + tf ©Mjt) 
7 hn>f ")A>f V7D*^'>h' 22. 6g (0. 1 10f;i/) 

^^>^V7D^^->F 27. 0g(0. 0 9 5 t;i/) 

20 ±SS©fi£#^ 5 0 0 mL^i0^g77^3 £iHl;U 0U£0!l 1 fcBlllfc: 
mm Ufe^s ffi»n A*** 10. 2 9 g (Rhtl : 5 . 0 0 fiS% 

o. oo5€;i/) ' mutiz&^x i ^p^aii* bfeo 

s «5t*F£T\ 800 °C S 1 BIFSijill (ttfiK) *fr&V^ S r j . i T i 0 
25 . 9 5 Rh 0 . 05 O 3 + J iP^^Rh§|^D7x*^ hmtiL&mfcVo (Rh 

: 2 . 6 411%) 18. 4 g 

35c i5x 3©3^^tts X«Ha*T©*g^^ S r ! . x T i o. 9 5 R h o. o s O 3+< j 
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fc#ffllB£ixfco 

ili 2 6 

(B a x . 2 Z r 0 , 9 - 7 Rh 0 . 0 3 O 3 + tf©H) 
5 >J £ A 31. 4g (0. 12 0t;i/) 

ffiWt* * is i/ n - 0 A — zfc*n$I 2 5. 9g (0. 0 9 7 ^^) 

±gB©£ft#£, 5 0 0 m L^*©3tLJS7 ^ X n CiP^. N ffii-Y # 2 0 0 

mxti^-i v — vmffi. 2 o o . og (NaOH^bto. so^jvcisi) 

#rl-^^s aifibts IB-f > zfc-C + # C * 8fc b fc • 

^VX, nfc^tfcfe* 5 0 0 mL§I0Ag7 v^zi (ZjjOx.. h 
D ^ 7 > ^ > a&SS&zk&flS 2 1. 2 1 g (P t ^« : 4 . 6 0 MMX 0 
. 0 0 5 jsX.ZFffi.J t>7Xl OOmL^inxt, HEiST (3 43 X¥HW 

15 bfeo 

^ t^Cts 1 0 0 0 °C S 2 ft B9 $k £L Jl (fcUEfc) £fT&lK B a t . 2 Z r 
o. 97 Rh 0 . 03 O 3 + ^f > 45Rhtf^n7'7A>f Ymm.&m.ikm (R h 
all : 1 . 0 1 M%) (Dn&B* 2 8 . 3 g £Wfc„ 
20 ^c*5s £©*&5fcf±, Xi£IU#r©^JIIx B a !. 2 Z r o. 97 Rh 0 . 03O 3 + (S 

frbteZ R h^^^n rr^Tj-Y h ^ £r i^b tJ © i£ - M II *a * W bt^s: 

2: A s fitB£ft£o 
HJfcfll 2 7 

( C a i _ 05 T 1 o. 97-^-^0. 0 2^0. 0 1 O 3 +( 5©Sia) 

25 *;V>>>7A^ V7D^^i/b* 16. 6g (0. 1 0 5fM 

f^>>f V7D#^i/H 27. 6 g ( 0 . 097^e;i/) 

±s3©££#£^ 5 0 0 m L^*©^LJg7 ^ X 3 JPx., H }£ #J 1 £ C 



WO 2005/058490 PCT/JP2004/019138 

38 

mmvfcWi, mmwy&7kmm4 . ng (Rhtt: 5. oon% 

0. 0 0 2 ^;!/) *«tl) f y=hDS;7>^>a^ffli***4. 24g (P 

t ^» : 4 . 6 o «»% o . oo i ^e;i/) £j[ix. N ^utc&i^t i mm 

^ i^llt^ 8 0 0 °C N 1 B#P^©3I £fr&^ C a J . o 5 T i 

o. 9 7 Rh 0 . 02 Pt 0 . 01 O 3+J ip^5Rh-Pttl^D7^A^ hm 
m-Smitm (Rh^ti: l. 46M:fi% s Pttfi: 1. 3 911%) 

1 3 . 4 g zmtzo 

£ CD *& 5fc fct ^ X «g HI Iff © Jjg ^ x C a x . 05 T i o. o 7 R h 0 . 02 P t 
HS&^'J 2 8 

(caj.iZro.95Rho.05 o 3 + e omm) 

■ft )V V A >f v -7* n # ^ y 17. 4 g ( 0 . l 1 0 t;H 

y;m-^A^ vrn/K^^h* 3 1. lg (0. 0 9 5 ^ ;v ) 

±f3cD/?£^£, 5 0 0 raL^*©3tL^7 v^ni3*nx. N HJ£ #1 1 £ £ 

j*»**l3iir, fltt-f * >*t?+#£zkift Lfc^' 6 0 °C, 

2 4 b$ bs & m % & & x iimr 8oo°c, immmwi 

mbtitcmifciz, mmti *?t> k^mm 1 o . 29g (Rhti: 5. 00 

B*% 0. 0 0 5 fil/) 4tg^tfet, 6. 0°C N 2 4^1ia^jit, 

zti%, *mr^Ts 8oo°c, 1 13 rb & #l 3 mm) &fr&^ 

C a 1. ! Z r 0. 95 Rh 0 . 05 O 3 + J ^^^SR h^W^n iT**^ h Mit-^r 
iMbtl (R h^W* : 2 . 8 0 M%) CD*i€s*fr3fc 16. 9g^f|fc„ 

CCD*&^(±. X^0*T©jjg^ N C a j . x Z r o. 9 5 R h o. o s O 3 + 5 
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J±«0!l 1 

( L a o . 95 Sr 0 05 Al 0 - 90 Co 0 - 05 Pt 0 _ 0 5 O 3 <DW;%k) 

3 0. 0 g ( 0 . 095^E;i/) 
1. 0 g (0. 0 0 5 tM 
18. 4 g (0. 0 9 0 tM 
0. 9g (0. 005^E;V) 



^ > # W V 7* D jtf ^> K 



10 jasufe 

4.60 



^-fD^7>^>fi #5^ 2 1 . 2 1 g (Ptt 

% 0. 0 0 5 ^;v) SflniU ^ST^&^t l v$ffl9tW bfc 



15 



20 



25 



*p IZ X . 8 0 0 °C N 2 



ft£s 



m (mm) *=fr^Us La 0 . 95 Sr 



0.05 



A 1 



0 . 9 



O co 0 . 05 Pt 0 . osOs^^&sPt ^-#^n h m 



itm (p t 



4.4i mm%) <Dm&B3i 21. 8g$nfe 



^©^*li, X IU #f © La 



0.95 



S r 0 . 0 5 A 1 



0.90 



C o 



iffl*tbt^S3fc #fflt& $ ft fc o 

tt^^y 2 

(PrFe 0 . 90 Co 0 . 05 Rh 0 . o 5 0 3 ©M3£) 



40. 8g (0. lOOtil/) 
29. lg (0. 090^&;i/) 
1. 2g (0. 0 0 5 ;i/ ) 



tfc p< F^ry/D 1/ — h 
3 h ^ h dp > 7° D fc° \y — h 
±§3©J55c#£:^ 5 0 0 mLgi©^Lg77^3HJiDx., 1 t mW. C 

M UfciK 51^ D ^ <j7 A2k*» 10. 2 9 g (R : 5 . 0 0 MMX 

0. 0 0 5 f^) £flD£* ^r&TH&^T 1 B$H«# Lfco 
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s IDpCt, 8 0 0 °C N 2 BtHgiMS (flSJiE) fcfr&VK PrFe 0 . 90 
C o o. 05 Rh 0 . 0 5 0 3 frt>ft2>R hff^D77H Mm^.^btJ (R 
h^M:2. 0 8-fi*%) ©*i£i$fr5fc 2 4 . lg£?#fco 

ZCDffiM&s X^m^fO^^, P r F e o. 9 o C o o. o 5 R h o. o 5 

itmm 3 

a - T;V 5. ^- (Jt^®flt 13. 2m 2 /g) 20gt, Jigg D £ 
AzJc&*£ (Rh^4. 4 8 ff*%) 9 . 1 g (R hg|J|T- 0 . 41g) 

6 0 "CCT 2 4 H$ ft 13, % Jft ^ 5 00 

°c, i mmmmm&ifte^, Rhw$tifca-7;Kt (Rh^t: 

2. 0 0 11%) ©*&5fc£t#fco 
J£*fc0!l 4 

TUBE.© a-7JV^t ( it ^ @ 8t 1 3 . 2 m 2 / g ) 2 0 g'C, i? — h u i> 
T> $ >&&ffimmWl (Ptd8. 5 0 4 . 8 g (P t mi¥T- 0 . 

4 i g) £^«£-£fc^s 6 o°ctt2 4mmmm i &m'&, ^m^K *m*p 
cts 5oo°c, i mmmmm^fi &ik pt^^nfca-7;Kt ( 

P t : 2 . 0 0M«%) ©*&*£?#£<> 

1 ) \tm.mm<om^. 

±13 «t D f# £ ft H M #0 1 ~ 1 8i3J:V#Jt«0!©»*6DJt*aa*N 

BETSCSEoti^bfeo © * ^ 1 7* t o 

2) TEM (j3$SS*« : ?KfiR&) 

hi^j k 3, 5, 8 N 9, io, i it* mt>nfc&B3fc&, m<tmm ( 
*m*s 8 o o °ct» i u# & & a ) MTtmm ( 1 o %H 2 *ttt4N 
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2 3 iz ^ -r o 



3 ) *^«@vtS©«iJ^ 

mmm i ~ i 8 *5ctt>-^-i:b^^jTf#^tLfei&5fe^. ®Hb s ^ & <£ t>- m 5u 

SfcffilS. ^S-^M^Ts 0. 1 jum&(D7 j izX bMM^fzo MrfclzmM 

uti^t^ii^s icp (mmmmm%£&7°^ $£?tfrmmiz £ r> 
femfi-mis, mm.izjotf&mi&m%:, xrd (x^iu^t) -sem (^sm 
m^mmm) ftmm\z& D^t£##f <r ^©i&^fr iib^it^ 

x^-r h §y © is n «t ?t 4> mm Lx^tzMi&mit. mm^fetzfo, mm^o 
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1 ) mitm^rnxum 

m i o #©tf- 3 o ^£ l y-J 3©t>--f 2 o -9-^ i^-ft- 

L/ o 

10 , ^n^ nig^tSo 

x 1 0 - 3 m 3 /h r (Dmmx^^lr^ <r hiz «totiIbfe„ £ fit 
2 ) MttfFfffi 

15 4 % N 0*5ctt>* 6 % H 2 # * ( H e > X ) £ s ^fj- 5 OmL/ 

4 o o°cst^ 3°c/^{:t#!gufeo ^©r^^, sa^^stc-r, 

NO (ff«3 0 ) Off -5§£if$J U ^(Dts^py YWLi$m.U\ZVG^X 3 0 %^ 
'>L£Sjg^ NO3 0%M^ghbfeo 
20 3 ) If 3jfi 14 IS 

mMM 7 N 1 li5j;^l 9~2 80i#$s ^tifti30iDIbts 3 
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